Objective/background: The objectives of this study are to describe the acid-fast bacilli (AFB) yield of a front-loaded scheme in which an additional on-the-spot specimen (Xspot [Xs])
Introduction
Pulmonary tuberculosis (PTB) is a major public health problem in Nigeria. The first ever National Tuberculosis Prevalence Survey in Nigeria, which concluded in November 2012, revealed a higher burden of TB in the country than had previously been estimated, with a prevalence of 322/100,000 population and incidence of 338/100,000 population of all forms of TB [1] .
The case-detection rate (17%) in Nigeria is the lowest in the world. The 2014 survey results also showed that of the 610,688 cases expected, only 91,354 were found and treated by the National Tuberculosis and Leprosy Control Programme (NTBLCP) [1] .
Thus, to control PTB in Nigeria, it is essential that infected individuals are rapidly identified and treated. To achieve the World Health Organization's (WHO) case-detection target of 70%, emphasis is now placed on improving direct sputum smear microscopy. The standard recommendation is spotmorning-spot (S-M-S), where a presumptive pulmonary TB individual will submit three sputum specimens totally: on initial consultation (spot, ''S") at clinic, another specimen in the morning (M), and a second on-the-spot (S) when the individual submits the morning specimen.
Unfortunately, patients often fail to provide the morning specimen [2] or are unable to submit all the specimens needed for examination or to return for treatment [3] .
The WHO policy change from three to two specimens in 2010 [4] did not obviate the problem of default during the diagnostic process, as patients still failed to return the next day to submit their morning specimen. Systematic reviews of the yield of serial sputum specimens had reported that the first two specimens (collected as spot-morning [S-M]) identified 95-98% of all smear-positive cases [5, 6] . It is against this background that the concept of front-loading emerged. Front-loading (also known as ''same-day diagnosis") involves collecting and examining two on-the-spot (spot-spot) specimens on the 1st day a presumptive pulmonary TB case presents, at least 1 h apart and referring sputum smear-positive patients immediately for treatment [3, 7] .
A randomized trail [2] demonstrated that there was an insignificant change in performance using the two-spot methods compared with the three-specimen method.
This study was designed to validate the front-loading method in Anambra State, Nigeria, and determine whether the first two specimens (spot-spot) identified the majority of smear-positive patients.
Materials and methods

Study site
This prospective study was carried out at two locations in Anambra State, Nigeria: Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi, and Saint Charles Borromeo Hospital, (SCBH), Onitsha. NAUTH is a tertiary hospital with specialist care and a referral center for other hospitals, whereas SCBH is a foremost Roman Catholic hospital with modern equipment. Both facilities are integrated with the NTBLCP and provide anti-TB medicines free of charge.
Study participants
Individuals aged 15 years and older who were presumptive pulmonary TB cases (had cough for P2 weeks), who either self-presented to the TB/directly observed treatment, shortcourse clinic, or referred from peripheral health centers for assessment were invited to participate and enrolled at the time of presentation to the clinic.
Methods
Presumptive pulmonary TB cases submitted three sputum specimens: on-the-spot (S), an early morning specimen (M), and a third specimen on-the-spot (S) when they came to submit the early morning specimen (i.e., S-M-S). An additional specimen was collected 1 h after the first spot (Xspot, Xs) on the 1st day of consultation. The S-M-S formed the standard scheme, whereas the S-Xs-M formed the front-loading scheme.
Sputum smears were made on clean, grease-free slides (2 cm Â 1 cm) and stained using the Ziehl-Neelsen technique. All stained smears were read at 1000Â magnification and graded according to the WHO/IUATLD system. In accordance with the recent WHO policy change [4] , all smears with one or more acid-fast bacilli (AFB)/100 high-power field were considered positive. The yields of the standard scheme (S-M-S) were compared with the front-loaded (S-Xs-M) scheme. The first two smears of each scheme (S-M vs. S-Xs) were assessed for AFB detection.
Ethical approval for the study was obtained from the ethical committees of both hospitals. All patients consented to participate in the study.
Results
A total of 1487 presumptive pulmonary TB patients participated (987 at NAUTH, Nnewi, and 500 at SCBH, Onitsha). Of these, 183 (12.3%) were AFB positive.
Smear microscopy using the standard scheme (S-M-S) yielded 541 positive smears and identified 183 (100%) patients, whereas the front-loaded scheme (S-Xs-M) yielded 540 positive smears and identified 182 (99%) patients. There was no significant difference (p > .05) between the standard and front-loaded schemes (Table 1) . AFB yield of the first two smears in the two schemes are presented in Table 2 .
In the standard scheme (S-M), 163 (11%) presumptive pulmonary TB patients dropped out of the diagnostic process (i.e., they did not return to submit the early morning specimen). In the front-loaded scheme (S-Xs), only 10 (0.7%) defaulted by not waiting for 1 h to submit the second spot specimen. The difference was statistically (p < .05) significant (Fig. 1) .
Discussion
In the absence of newer diagnostic technologies to diagnose PTB rapidly, TB control measures in resource-poor, high-disease-burden countries continue to rely on smear microscopy [8] . This study revealed that front-loaded smear microscopy and the standard scheme have similar AFB yields. In a similar study [7] , 210 (97%) patients were identified as having TB by the front-loaded (S-Xs-M) scheme, with the standard scheme also identifying 210 (97%) patients. A previous study [2] also affirmed that the sensitivity of the frontloaded scheme (65.9%) was noninferior to that of the standard (70.2%).
This study showed that it was possible to diagnose PTB in a single day by examining two on-the-spot specimens. The yield of the first two smears of the front-loaded scheme was identical to that of the standard scheme (176 [96.2%] vs. 181 [98.9%] patients). Similarly, other workers [7, 9] have reported 200 and 203 patients and 44 and 45 patients, respectively. This indicates that front-loaded TB diagnostic services (whether based on examination of 2 or 3 specimens) are feasible and would not be associated with significantly less yield than the equivalent standard scheme. Examining two sputum specimens on the 1st day a presumptive pulmonary TB case presents, at least 1 h apart, and referring those patients in whom the sputum was smear positive immediately for treatment will help in controlling the disease [10] . This will help patients to comply to diagnosis. The recent WHO policy change redefining a positive case as one positive case out of two specimens will revolutionize smear microscopy and reduce workload.
Default rate was significantly higher in the standard scheme (12.3%) than in the front-loaded scheme (<1.0%). It has been reported [2,11] that more presumptive pulmonary TB cases default on the standard scheme. This is because it requires them to return the next day to submit the morning specimen. Default or drop out will be reduced if the time for sputum collection is more convenient to the patients. Schemes that facilitate identification of a majority of smearpositive patients and provide results on the 1st day of consultation therefore have the potential to benefit large numbers of patients and reduce drop outs during the diagnostic process.
Conclusion
Front-loaded sputum microscopy based on smear examination of two on-the-spot specimens collected on the same day, at least 1 h apart, has similar performance to the standard scheme. The default (drop out) rate was insignificant in the front-loaded scheme. Front-loading makes diagnosis easy. It could therefore be advocated for use in Anambra State for the diagnosis of PTB.
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Standard approach (S-M) (n = 183) Front-loaded approach (S-Xs)
Positive AFB smears, n 364 357 PTB patients identified, n (%) 181 (98.9) 176 (96.2)
Note. p > .05 (two-way analysis of variance). AFB = acid-fast bacilli; M = spot in the morning; n = number of AFB-positive patients; PTB = pulmonary tuberculosis; S = spot on initial consultation. 
